Ciprofloxacin hydrochloride (CPFX), also called 1-cyclopropyl-6-fluoro-1,4-dihydro-4-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinline carboxylic acid hydrochloride monohydrate, has been used in clinical medicine to kill green pus bacillus, large-intestine bacillus, strain coccus, streptoccus and gold grape coccus that can result in some types of infection, such as respiration, urethra, alimentary canal etc. 1 It has been determined spectrophotometrically, polarographically and HPLC-UV spectrophotometrically. [2] [3] [4] Up to now, the florescence method does not seem to have been reported for the analysis of CPFX, based on the formation of organic association complex nanoparticles. Phloxine (PHLO) is a base-acid indicator and adsorption indicator in volumetric analysis. We have found that the PHLO and CPFX combine to form a hydrophobic association complex of CPFX-PHLO in a pH 7.0 water solution. Also, the complexes aggregate to magenta color (CPFX-PHLO)n nanoparticles by means of a hydrophobic force and the Van der Waals force. After the addition of HCl into the nanoparticle system, the colored PHLO molecules faded in the proton form of HPHLO. Furthermore, it also aggregated to (HPHLO)k. The (HPHLO)k has no fluorescence. Also, PHLO on the surface of (CPFX-PHLO)n has a fluorescence peak at 450 nm. In the present work, the synchronous scanning spectrum, fluorescence spectrum and absorption spectrum of the new organic nanoparticles were investigated. A new and simple fluorescence analytical method for the determination of CPFX has been proposed.
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There is a fluorescence peak at 570 nm, and a maximum absorption peak at 560 nm for phloxine (PHLO) in a pH 7 water solution. Under these conditions, the ciprofloxacin cation (CPFX + ) and PHLO -combine into hydrophobic CPFX-PHLO association molecule by means of static gravitation. There are stronger van der Waals forces and hydrophobic forces among the CPFX-PHLO molecules. Thus, they aggregate automatically to the (CPFX-PHLO)n association nanoparticle in red-violet color. That was characterized by scan electron microscopy (SEM), hyperfiltration and dialysis tests. In 0.04 M HCl, the red-violet nanoparticles exhibited a Rayleigh scattering peak at 470 nm, a resonance scattering peak at 580 nm, a maximum absorption wavelength at 565 nm, and a fluorescence peak at 450 nm. The fluorescence analytical conditions of CPFX have been considered. The CPFX concentration in the range of 1.0 × 10 -6 -4.0 × 10 -5 M is linear to the fluorescence intensity, F450nm. The detection limit was achieved at 4.0 × 10 -7 M CPFX. The CPFX in real samples was determined with satisfactory results. piperazinyl group. It is in a cation. Firstly, the CPFX + and PHLO -combine to an association complex by means of static forces. Then, the complexes aggregate to (CPFX-PHLO)n association nanoparticle by means of the hydrophobic force and the Van der Waals force. The results of a super-filtration test demonstrate that the red-violet nanoparticles do not pass the ultrafiltration membrane. Dialysis results also show that they also do not penetrate the dialysis bag. Both show that there may be (CPFX-PHLO)n association nanoparticles in the system. Furthermore, a scan electron microscope (SEM) showed that there are (CPFX-PHLO)n association nanoparticles in the system (Fig. 1) . The mean diameter is about 50 nm. Also, there are aggregates. Thus, there are following reactions of (1) - (4) . After the addition of HCl into the nanoparticle system, the dissociation PHLO changes to colorless, and the (CPFX-PHLO)n has a magenta color. The results show that 0.04 M HCl gives stable magenta color, and has been chosen for use.
(1)
Absorption spectrum of the (CPFX-PHLO)n nanoparticle system In a pH 7.0 water solution, PHLO has an absorption peak at 560 nm (Fig. 2a) 
Emission spectrum and fluorescence peak
In a pH 7 water solution, PHLO has a fluorescence peak at 560 nm, since the excited wavelength is at 360 nm (Fig. 3a) . However, the Rayleigh-scattering peak of PHLO at 360 nm is weaker than that of the (CPFX-PHLO)n nanoparticle system, as shown in Fig. 3b . This demonstrates that the PHLO molecules are not easy to form the aggregate of (PHLO)m. There is no fluorescence peak for the system of 7.0 × 10 -5 M PHLO-0.04 M HCl. However, it has a strong Rayleigh-scattering peak at 360 nm, as shown in Fig. 3d . This shows that there are (HPHLO)k particles. For the system of 4.0 × 10 -5 M CPFX-7.0 × 10 -5 M PHLO-0.04 M HCl, it has a sensitive fluorescence peak at 450 nm. This may be due to PHLO molecules on the surface of (CPFX-PHLO)n nanoparticle. The strong Rayleigh-scattering peak at 360 nm is due to the contribution of (CPFX-PHLO)n nanoparticles. By a further study, in addition to having a fluorescence peak at 450 nm, it has been found that Rayleighscattering peaks exist at 300 nm, 400 nm, 500 nm and 600 nm when the excited wavelength is 300 nm, 400 nm, 500 nm and 600 nm, respectively. This is the cause of (CPFX-PHLO)n nanoparticles forming. The spectrum, such as in Figs. 3a, 3b and 3c, is called the emission spectrum (ES) because there are both fluorescence and Rayleigh-scattering peaks. There is only one strong scattering peak at 360 nm for the system of 3.5 × 10 -5 M PHLO-0.04 M HCl, as in Fig. 3d . It is called the scattering spectrum.
Synchronous emission spectrum of the nanoparticle system
We have known that the synchronous scanning spectrum is called the synchronous fluorescence spectrum when there is only a fluorescence substance. If there are only nanoparticles, the synchronous scanning spectrum is called the synchronous scattering spectrum. [5] [6] [7] [8] Obviously, if the system has both nanoparticles and a fluorescence substance, the synchronous scanning spectrum is called the synchronous emission spectrum (SES). 9 Figure 4a shows that PHLO has a strong synchronous fluorescence peak at 570 nm, and a weak synchronous scattering peak at 470 nm, which indicate the existence of a few (PHLO)k particles. That is to say, most PHLO exist as molecules. The SES of Fig. 4b indicates that (HPHLO)n has a maximum synchronous scattering peak at 470 nm and a weak peak at 570 nm. The system of 7.0 × 10 -5 M PHLO-2.0 × 10 -5
M CPFX-0.04 M HCl has two peaks at 470 nm and 580 nm. The peak at 470 nm is due to an interaction between the (CPFX-PHLO)n nanoparticle and the incident photon, and the emission intensity distribution of a Xe lamp, which has the maximum emission at 470 nm. 10 According to the intensity function of resonance scattering, IRS = KI0CP, 11 where the K is a constant. When the molecular absorption is weak, and the particle concentration (CP) holds constant, IRS increases with the incident light intensity (I0). Thus, it has a synchronous scattering peak at 470 nm. There is no emission peak at about 580 nm for the Xe lamp. Also, the A580nm of HPHLO is very weak. The peak at 580 nm is a resonance scattering peak. The SES is also called the resonance scattering spectrum. This demonstrates that there are association nanoparticles in the system.
Effect of the PHLO concentration
As in Fig. 5 , firstly, the fluorescence intensity (F450nm) increases with PHLO. Then, F450nm is achieved at a constant value. This is because all of the CPFX molecules and PHLO combine to (CPFX-PHLO)n nanoparticles. Then, 7.0 × 10 -5 M PHLO was chosen for use. From Fig. 5 , the mol ratio of PHLO and CPFX is found to be 1:1. That is, the PHLO and CPFX form an n-π charge transferred complex of CPFX-PHLO. [2] [3] [4] 
Effect of foreign substances
Under the optimum conditions, the influence of 27 foreign substances on the fluorescence determination of 2.0 × 10 -5 M CPFX was examined. The tolerance limit is defined as the ratio of [foreign substance]/[CPFX] that gives a relative error of not more than ±5%. Table 1 shows that most of the foreign substances do not interfere with the determination. This method has good selectivity.
Calibration graph
According to the procedure, the CPFX concentration (CCPFX) in the range of 1.0 × 10 -6 to 4.0 × 10 -5 M is proportional to the F450nm value. The regression equation is F450nm = 8.22 × 10 5 CCPFX + 0.21; the correlation coefficient is 0.9996. The relative standard deviations (RSD) for five replicate determinations were 2.9% and 2.0% for 2.00 × 10 -5 and 4.00 × 10 -5 M CPFX, respectively. According to the definition of the detection limit (3σ), the detection limit is 4.0 × 10 -7 mol/L CPFX. It is more sensitive than the reported spectrophotometric, polarographic and HPLC methods. [2] [3] [4] 
Analytical application
According to the procedure, the CPFX in the synthetic samples has been determined. The results are given in Table 2 . The recovery and relative standard deviation (RSD) are good.
Ten tablets of CPFX were weighed in a mortar, grinded, and mixed well. A 0.100 g samples was weighed in a 100-mL beaker. It was dissolved with water, and filtrated into a 100-mL Table 3 . Both results are close. A human urine sample was obtained from people who has taken the medicine. It was separated by a centrifuge. A suitable volume of the upper solution of the centrifuge tube was transferred into a graduated test tube. The following operation was the same as the procedure. The CPFX content in the samples was determined and is given in Table 4 . As can be seen, it is in good agreement with the results of the HPLC method. An amount of CPFX was added to the sample solution, and it was then determined as the procedure. Also, the recovery was obtained (Table 4) .
Conclusion
A new and simple fluorescence method for the determination of 1.0 × 10 -6 -4.0 × 10 -5 M has been proposed. The detection limit was achieved at 4.0 × 10 -7 M CPFX. The CPFX in real samples was determined with satisfactory results.
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